The aim of this study was to determine whether the items from a reading comprehension test in European Portuguese function differently across students from rural and urban areas, which biases the test validity and the equity in assessment. The sample was composed of 653 students from second, third and fourth grades. The presence of differential item functioning (DIF) was analysed using logistic regression and the Mantel -Haenszel procedure. Although 17 items were flagged with DIF, only five items showed non-negligible DIF in all effect-size measures. The evidence of invariance across students with rural or urban backgrounds for most of the items supports the validity of the test though the five identified items should be further investigated.
Reading comprehension is the ability to extract and construct meaning from written language (Snow & Sweet, 2003) . This construction of meaning involves different sources of information: to comprehend a text, readers rely on the explicitly stated information in the text and on their previous knowledge. Therefore, comprehension can be made at the literal level, or it can involve the elaboration of inferences (inferential comprehension), the synthesis or new ways of organizing the information (reorganization) or the production of personal interpretations or judgments (critical comprehension).
Vocabulary and world knowledge are two of the main predictors of performance on reading comprehension tests (Best, Floyd, & Mcnamara, 2008; Ouellette, 2006) . Therefore, the results of reading comprehension tests that use texts with vocabulary that is more frequent in some regions or areas can be biased by the provenance of the respondents. The same bias can affect the results of tests that require world knowledge that is specific to certain groups of respondents.
The TCL reading comprehension test (TCL-Teste de Compreensão da Leitura; Cadime et al., 2013) was developed to assess the reading comprehension of Portuguese students from the second to the fourth grades. It uses a text with a bucolic theme that includes vocabulary and describes situations that may be more familiar to students living in rural areas. For this reason, it is possible that some items may favour their performance on the test. This can threaten the test validity because the comparison of scores between students with the same level of the latent trait is biased by other students' characteristics. It is also essential that the measures guarantee the equity in testing, given that reading comprehension is often measured in research and educational settings to identify students performing poorly and therefore decide for their inclusion in special education and intervention programmes. If a large percentage of items favours one group over another, then the comparison of test scores between groups will be biased.
Differential item functioning (DIF) analyses are a micro-statistical procedure, performed at the item level, to assess the measure invariance across different groups of respondents (Walker, 2011) .
The main goal of this study was to flag TCL items that may not be invariant across groups of students who live in Portuguese rural and urban areas and to assess the extent to which this lack of invariance might affect the validity of the test.
METHOD Participants
The sample was composed of 211 second grade (mean age ¼ 7.33, SD ¼ 0.51), 196 third grade (mean age ¼ 8.49, SD ¼ 0.56) and 246 fourth grade students (mean age ¼ 9.50, SD ¼ 0.58). Data were collected in a rural area in the Minho region and in the metropolitan area of the city of Oporto in Portugal. Regarding the distribution by region, 64% of the second grade, 53.6% of the third grade and 65.9% of the fourth grade sample lived in the rural area. The two groups had similar age and reading level, and were similarly distributed by sex in third and fourth grades, but the second grade rural sample had a higher percentage of boys (see Table 1 ).
Measure
The TCL reading comprehension test is composed of three specific test forms (TCL-2, TCL-3 and TCL-4) to assess second, third and fourth grade students. All three forms have a common text divided into sections with an extension between 41 and 372 words. Each test form is composed of 30 multiple-choice items with four options (one correct) that assess literal comprehension (12), inferential comprehension (9), reorganization (6) or critical comprehension (3). Confirmatory factor analysis provided evidence for a one-dimensional structure. Reliability coefficients varied between .70 and .98. See the supplementary information for more detailed information about the TCL's psychometric properties.
Procedure
Legal authorizations for data collection were obtained. Trained psychologists administered the test in groups, without time limits. Additional information about data collection is available in the supplementary information. Students with cognitive impairment who were eligible for Special Education were not included in the study.
Statistical analyses
DIF between students from rural and urban areas was investigated for each test form, taking students from the rural area as the focal group and using two procedures: logistic regression (LR) and Mantel -Haenszel (MH; Holland & Thayer, 1988) . LR was used to investigate the existence of uniform and non-uniform DIF. Two effect-size (ES) measures were obtained: (a) change in R 2 between the fitted models (DR 2 ) and (b) the delta log odds ratio (D LR ) proposed by Monahan, McHorney, Stump and Perkins (2007) . The first was calculated for uniform and non-uniform DIF and the second only for uniform DIF. MH chi-square statistic with continuity correction and the ES D MH were computed for each item to investigate the existence of uniform DIF. See the supplementary file for additional information about missing data and the LR and MH statistics.
The package difR (version 4.6) for R (Magis, Béland, Tuerlinckx, & De Boeck, 2010) was used to perform the analyses. Given that an item that presents differential functioning affects the validity of the total test scores (Navas-Ara & Gómez-Benito, 2002), an iterative purification process was used: items flagged as DIF are excluded from the total test score computation and the analysis is rerun; the process is repeated until two successive iterations return the same classification of the items as DIF or DIF-free (Magis et al., 2010) .
Significance level was 5%. To evaluate the DR 2 magnitude, the standards proposed by Jodoin and Gierl (2001) 
RESULTS
Students from the urban area obtained higher total scores than students from the rural area in second (t (209) ¼ 2 5.57, p , .001), third (t (194) ¼ 2 3.91, p , .001) and fourth (t (244) ¼ 2 2.43, p , .05) grades (see Table 2 ).
Items flagged as having some type of DIF by at least one procedure are presented in Table 3 . Regarding the TCL-2, LR flagged item 17 as having uniform DIF and item 13 as having non-uniform DIF, but no item was flagged by MH. Item 17 tended to favour the focal group. On item 13, students from the rural area with low levels of reading comprehension tended to perform better than did students from the urban area (see Figure 1) . Uniform DIF was detected in five TCL-3 items (1, 5, 8, 10 and 16) by both procedures. LR also flagged item 9 and MH flagged item 28 with uniform DIF. Most of these items tended to favour the rural area students. Students from the urban area tended to outperform the rural students only on items 1 and 5. Item 6 from the TCL-3 was flagged with non-uniform DIF: students from the focal group tended to perform better at the higher levels of the variable (see Figure 2) .
Regarding the TCL-4, two items (24, 29) were flagged with uniform DIF by both procedures. Four items (17, 19, 23 and 26) were identified by only one procedure. Most of the TCL-4 items tended to favour students from the focal group. Non-uniform DIF was detected on item 28 from the TCL-4 (see Figure 3) . According to the classification based on the ETS standards, all TCL items flagged with uniform DIF showed a large ES (see Table 1 ). However, when considering the DR 2 magnitude, most of these items can be classified as having negligible DIF. Only items 1, 8 and 10 from TCL-3 and item 29 from TCL-4 showed a moderate/large DIF effect in all three ES measures. Regarding the items flagged with non-uniform DIF, only item 6 from TCL-3 had non-negligible DIF.
DISCUSSION
The main goal of this study was to detect items on which students from rural and urban areas would function differently on the three test forms of the TCL and to evaluate the extent to which these items threaten the test validity and introduce bias in the groups' comparison. Seven items (TCL-3: 1, 5, 8, 10 and 16; TCL-4: 24 and 29) were flagged by both procedures as having uniform DIF. However, some discrepancies between the three ES were found. From these seven items, only four (TCL-3: 1, 8 and 10; TCL-4: 29) had non-negligible DIF in all ES measures. The remaining items had negligible DIF according to the Jodoin and Gierl's criteria for evaluating DR 2 magnitude, but large DIF according to the classification system for evaluating D LR and D MH . Similar results have been obtained in a study by Fidalgo, Alavi and Amirian (2014): compared with the ETS classification system, the Jodoin and Gierl's criteria also identified a lower number of items with non-negligible DIF. As Fidalgo, Alavi and Amirian (2014) point out, there are no simulation studies that determine the effectiveness of the various classification systems with small sample sizes and therefore further simulation studies are needed not only to determine their effectiveness but also to derive adequate cut-off points to be used with small samples. Therefore, items flagged in this study as having uniform DIF with large values for some ES and negligible values for other ES should be further investigated to evaluate whether its detection is correct.
Five items deserve particular attention: the four items flagged with nonnegligible uniform DIF by the two procedures and all three ES (TCL-3: 1, 8 and 10; TCL-4: 29) and the item flagged with moderate non-uniform DIF by LR (TCL-3: 6). One main finding is that not all five items benefited the students from the rural area. In fact, on the first TCL-3 item, the students from the urban area had a higher probability of success on the item. This is a literal comprehension item that requires only the selection of the explicitly stated information in the text (see Appendix) and does not seem to require any specific vocabulary or world knowledge. In contrast, items 8 and 10 from TCL-3 and item 29 from the TCL-4 seemed to favour students from the rural area, as did item 6, which favoured this group's highest performers. These items assess different types of comprehension and also do not seem to require any particular knowledge of vocabulary or situations that might be more frequent in rural areas. Therefore, the five items require further investigation owing to the absence of a pattern in the differences by which they favoured one or the other of the two groups.
Four of these five items are from the TCL-3, representing 13% of the total test form. The fifth item integrates the TCL-4, corresponding to 3% of the test form. These percentages are low, considering that is common for 10 -15% of the items in achievement tests to have DIF (Narayanan & Swaminathan, 1994) .
The main limitation of this study is related to the fact that students were recruited only in two specific regions of the north of Portugal. Another limitation is the use of only one procedure (LR) to investigate the existence of non-uniform DIF. Future replication studies should use a larger sample consisting of students from varied rural and urban areas, and apply more than one procedure to detect non-uniform DIF.
The low percentage of flagged items with non-negligible DIF and the fact that most of these items favour students from the rural area, which is the group with lower total scores, lead us to conclude that the impact of these items on the scores comparability and on the test validity is low. Therefore, the TCL total scores can be compared between the two groups without significant concerns for DIFrelated measurement bias.
Supplementary material
Supplementary material is available via the "Supplementary" tab on the article's online page (http://dx.doi.org/10.1080/17405629.2014.938629). 
TCL-4-Item 29
Why does the author write that the sunflower moves "like someone who is dancing a tango all by himself"? a) Because the sunflower dances when there is music in the air; b) Because people dance near the sunflower in the garden; c) Because the sunflower turns like people when they are dancing; d) Because the sunflower turns with the wind.
